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Material and methods 

 

In the following we present detailed information for the f.o.c in relation to the different 

solutions used in our model. 

 

Appendix A 

Proof. Lemma 1 

 

Proof.Note that fishermen’s problem can be written as 
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The f.o.c. is  
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Proof. Proposition 1 

 

Proof.From the f.o.c. of equation (3), it is known that 
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Proof Lemma 2 

Proof.From the f.o.c. of equation (4), taking into account that1 − �� + 
"� +,� − ��′��� =
 0, it holds that 
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Proof Lemma 3 

Proof.Note that fishermen’s problem can be written as  
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The f.o.c’s are  
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Therefore, the competitive allocation is independent of the existence of ITQ’s.              ∎ 

 

 

Proof.  Proposition 2 

 

Proof.Note that 
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is equivalent to  
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Therefore, given that the penalty function, ����, is strictly increasing and convex, its follows 

that the objective function is not concave. In particular, the enforcement agency’s best 

response function � = 4�ℎ� is obtained by solving 
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Therefore, 
" = 4�ℎ� that is � = 0, which is the solution if % < 678
�  ℎ.                             ∎ 

 

Proof Lemma 4 



Proof. Note that 
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Proof Proposition 3 

Proof.Note that 
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We also show that  
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Given that 
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&� = �.�′���, equation  (7) is equivalent to 
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then if % goes to zero, 
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